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THEORY OF OPERATION 


The Regency ACU100 Series is a series of UHF power amplifiers 
in the UHF (450-512 MHz) communications band with band splits from 
450-476 MHz, designated A and from 470-512 MHz, designated B. The 
series is capable of amplifying an input power level of 0.5W to 
more than 100W. The ACULOOA/B is designed for use with the 
MCCUO1RA/B and MCCUO1DA/B rack mount UHF transceiver. The 
AASCULOOA/B has an antenna switch for simplex operation and is 
intended to be used with the MCCUO1A/B rack mount UHF transceivers. 
A circuit description will follow. The first three stages Q101, 
Q102 and Q103 are located on the driver board. The final stage, con- 
Sisting of Q201 and Q202 operating in parallel, are found on the 100W 
PA Board. 


The predriver (Q101) is a class C amplifier in the frequency 
range 450-512 MHz. It amplifies a 0.5W signal from the exciter 
to 8. 0OW with agD@ collector current of 10...5A.:. The, input match 
circuit consists of C101, C102 and the microstrip between them. 
Themoutput of /O101_is¥matched’ to,the input of "amplifier ‘Q102 ‘with 
C107, C112 and the microstrip between them. 


Amplifier Q102 is a class C amplifier in the frequency 
range 450-512) MHz. **ltehamplifties the.s 0Wroutput of O1L0l to “L5w 
Withea DC Feotlectorecirrent ormiuonA. *-Theoutput Gf -Ol102 <is 
HatercOetgmcnie input of ampiaftrer.Ol03S=with Clb tcits; Cure, C115 
and the microstrip between them. 


Amplifier Q103 is a class C amplifier in the 450-512 MHz 
frequency range. It amplifies the 15W output of Q102 to 45W with 
al DGscollector current, of 7A. The output 6f QY03 is’ matched to the 
pana lle -inpuc smpedance (Of 7020 Ptand *0202> by“CIl3si-CE37 --thécoaxzal 
cable, C201-C208 and the microstrip line. 


The final amplifier stage, Q201 and Q202, is capable of 
amplifying 45W to over 100W in the 450-512 MHz frequency range. 
The final amplifier stage is matched to 50 ohms with C209-C214 
and the microstrip lines. 


The final devices Q201 and 9202 are protected from a short or 
open circuit at the output of the ACU100 by a VSWR detection 
circuit which controls the amount of drive to the ACU100 and thus 
its power output. Q105 controls the VSWR voltage feedback to the 
final device in the exciter. With a good match on the output both 
Q104 and Q105 are saturated and the VSWR voltage and exciter drive 
are both maximums. When the microstrip directional coupler senses 
sufficient reflected power at the output, both 9104 and Q105 come 
out of saturation, the power output is reduced. 


ACU100A/B 
AASCU100A/B ae 


The antenna switch (AASCULOOA/B only) isolates the receiver 
from the transmitter and switches the antenna between the trans- 
mitter output and the receiver input. In the transmit mode keyed 
13.6 biases both CR101 and CR102 on thus providing an RF path from 
the transmitter to the antenna and shorting the receiver input. 

In receive mode both CR101 and CR102 have no bias and act as open 
Circuits. 


A low pass filter attenuates the higher order carrier harmonics 
to at least 63dB below the carrier. The filter components are C127, 
LILL rand, C128. 


Tuning Procedure 


1. The following preset conditions are recommended on the 
variable capacitors. 
Minimum capacitance G2 22 nse 
1/2 maximum capacitance C102 -CieeY G20 2, te 2+. 
3/4 maxmium capacitance GLLA 

2. Tune the exciter as given in the instructions of the 


appropriate service manual for at least 0.5W. Place a 
wattmeter between the output of the exciter and the 
input to the power amplifier. Tune C101 for minimum 
reflected power. 


3. While monitoring the RF power output of the ACU100, first 
tune C114 for maximum power. “Second tune €2027) then) CZ ii? 
GEL2 “C222 "and’-C223 “for "maximum "power “ore. 


4. Measure the supply voltage of each power supply at its power 
amplifier input and adjust the voltage if not 13.6 VDC 
+0.2V while transmitting. 


5. Monitor the DC voltages across /R202 and 2203.) (irae. 
voltages are not within0.05 VDC of each other retune 
C202, C211, C222 and C223. If either voltage exceeds 
0.4 VDC tune C211 so 0.4 VDC is not exceeded. 


6. When operating under rules limiting maximum output power to 
110W, tune C211 toward maximum capacitance (for best 
efficiency) to 110W. 


7. When operating under rules limiting maximum output power to 
75W, “set “the “power Ysupply =to O20L-and 0202) to 7laevoC +] Tune 
C211 toward maximum capacitance (for best efficiency) to 75W. 


TABLE OF PERFORMANCE LIMITS 


STEP PARAMETER MIN TYP MAX UNITS 
3 RF power 100 bbe 140 W 
5 Voltage R202, 

R203 Ons Of 4 VDC 
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PARTS LIST - ACU100 DRIVER BOARD 


LOCATION 


CAPACITORS 


CLOT 
C102 
Choe 
Cro 
C104 
wr0 
C106 
C107 
C107 
C108 
C109 
C110 
Curt 
Cbik2 
Gils 
C114 
on des: 
0 Bi. 
C116 
Clie 
C118 
cils 
CL ag 
C120 
Cia 
Cie 
Cis 
C124 
Cr25 
CiZ6 
Cl27 
cl2s 
ciZ9 
C1350 
Cis. 
Cus2 
yl ING IE | 
C134 
Cis 
C136 
Ces 


RESISTORS 
R1O1 


R102 
R103 


ACU100A/B 


AASCU1LOOA/B 


DESCRIPTION 


2.9-20pF Trim 
EOpESCD LO NPO S00V 


6.8pF CD 10 NPO 500V 


IG@pe (CD 10, 500V 
-OlmF CD +8-2 500V 
47pF Mica 10% T101 
22 a-20DrY Trim 

40pF Mica 

33pr Mica 

IGOpE CDi 103 500V. 
-OlmF CD +8-2 500V 
lO0O0mF E 16V 85D 
2-lL8pE Trim 

2. OSLO DET eit 
1OO0pF Mica 10% 3101 
2-18pF Trim 

40pF Mica ‘ 

33pF Mica 

L0O0pFeep 10%. 500V, 
-OlmF CD +*8=-2 500V 
40pF Mica 

33pF Mica 

 OlmMeeeb G07 
LOOpF 53% 2507) 
-OO0lmF CD +8-2 50V 
-0OO01lmr CD +6-2) 50V 
not used 

~O0lmF CD +8-2 50V 
47pF RD 5% NPO 50V 
LOOpR Micau5%, 250, 
6.8pF Mica 

6.8pF Mica 

47pF RD 5% NPO 50V 
-O0lmF CD +8-2 50V 
47pF RD 5% NPO 50V 
- O0SME eS s2 '50V, 
-OlmEiCDy+s=2 7507 
-OlmF cp +8-2 50V 
not used 

not used 

1. 7-14pF° Trim 


12K ohms 


47 ohms comp \W 103% 
68 ohms 2W 


PART NUMBER 


1517-0000-034 
T500=010G=—305 
1500-0689-905 
1500-0100-905 
1502-02035 7005 
1522-0470-002 
1517-0000-034 
1522=5418=303 
1522-5418-304 
1500-0101-905 
1503-0103-008 
1513-0101-002 
1517-0000-041 
1517-0000-034 
1522-0 101-002 
1517-0000=041 
1522-5418-303 
1522-5418-304 
1500-0101-—90'5 
05-0 10 3-008 
1522-5418-303 
1522-5418-304 
£501 -0103-010 
192270101007 
1503=0102-003 
1503-0102-003 


1503-0102~-003 
1524-0470-002 
522-0 10t=00 7 
1522-0689-006 
1522-0689-006 
1524-0470-002 
1503-0102-003 
1524-0470-002 
1503-0502-005 
1503-0103~-007 
2505-07030 0:7 


1517-0000-045 


4704-0123-032 
5700-047y-042 
4700-0680-046 


MODELS ACU100A, ACU1OOB, AASCH1OOA, AASCU1OOB 


MODEL (S) 
UNIQUE TO 


ACULOO0OA,AASCULOOA 
ACU100B,AASCU100B 


ACU100A,AASCUI1LOOA 
ACU100B,AASCU1OOB 


ACU1L00A,AASCU1LOOA 
ACU100B,AASCU100B 


ACULO0A,AASCUILOOA 
ACU100B,AASCU1OOB 


AASCU100A,AASCU1O0B 
AASCU100A,AASCU1LOOB 


AASCU100A,AASCU1OOB 


AASCU100A,AASCU1OOB 


(All resistors are 4%W 5% unless otherwise noted) 


© 


LOCATION 


R104 
R105 
R106 
R107 
R108 
RLO9 
R110 
Rl1il 
REEL 


COTLS;—CHOKES 
L101 
L102 
L103 
L104 
G105 
L106 
L107 
L108 
L109 
L110 
ed OE 
BLi2 
Pers 
L114 
ALS Bs) 
L116 
BE? 
L118 


DIODES 


ONG Oe 
CR102 
CR103 
CR104 
CR105 


TRANSISTORS 


O101 
Q102 
Q103 
Q104 
6105 


RELAY 


RY101 


ACU100A/B 
AASCU1OOA/B 


DESCRIPTION 


47 ohms comp 4W 103 


470 ohms 


100 ohms 
330 ohms 


choke 


*5W 10% 


comp 10% 
comp 10% 


LM-2 


not used 
euhvecCnOoke sR 
ferrite bead 

. heuhy choke RE 
ferrite bead 


choke 


Mi 


LO) UY meCnOKeWRE 
ferrite bead 
ferrite bead 


choke molded. 1% turns 


choke 


eee 


ferrite bead 
10. uhy choke RF 
ferrite bead 
braid flat 


braid 
braid 


diode 
diode 
diode 
diode 
diode 


flat 
flat 


pin UM9401 
pin UM9484 
sil IN4148 
Zener IN5231B 
pin UM9484 


MRE’ 629 

MRF 641 

MRF 646 
SPS-951-1 

pwr PNP SJE 1608 


relay 


LZ 


PART NUMBER 


5700-0470-042 
4701-0471-044 
£704-0153-032 
4704-0103-032 
4704-0392-032 
4704-0103-032 
4704-0102-032 
4700-0101-042 
4700-0330-042 


Osseo 2 o— 902 


1802-0108-008 
2902-0000-00T 
1802-0108-008 
2502-0000-001 
1 te18)) Ss LAs LOY 
CU Se 2b 00.0 
ZO02-U000=000 
Zoo 2-0000-—C0l 
PSUS Si. 29 Oy 
b802—-0010-—008 
ZOU 2-00 00-000 
1302-00 1T0=00'3 
2902-0000—001 
50d 1-0000-002 
6011-0000-002 
6011-0000-002 


4815-3408-601 
4815-3408-600 
4805-1241-200 
4804-0000-031 
4815-3408-600 


4804-3402-301 
4804-3269-803 
4804-3269-804 
4801-0000-016 
4802-0000-003 


4500-32510900 


MODEL (S) 
UNIQUE TO 


ACU100A,AASCULOOA 
ACU100B,AASCU1LOOB 


AASCU1O0A,AASCULOOB 


ACU100A,ACU1OOB 
ACU100A,ACU1OOB 
ACU100A,ACU100B 


AASCU100A,AASCULOOB 
AASCU1LO0A,AASCULOOB 


AASCU100A,AASCULOOB 
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P.A. BOARD 


ACU-100 


P.A. BOARD 
ACU-I00 


PARTS LIST - 1lO0OW P. A. 


LOCATION 
CAPACITORS 


C201 
C202 
C203 
C204 
C205 
C206 
c207/ 
C208 
C209 
200 
C2Zit 
G2i2 
C212 
23 
C214 
25 
C216 
C217 
C218 
G29 
C220 


BOARD 


DESCRIPTION 


mOceusen 

1.7 - 14pF Trim 
lLOOpf Mica 

LOOpF Mica 

1.7 - 14pF Trim 

1 /er Ler eT rim 
40pF Mica bracket 
40pF Mica bracket 
33pF Mica bracket 
33pF Mica bracket 
1.7 - 14pF Trim 
15pF Mica 

1OpF Mica 

40pF Mica 

40pF Mica 

-OlmF CD 500V 
100pF CD 500V 
-OlmF CD 500V 
1LOOpF CD 500V 
100mF E 16V 

lLOOpF CD 500V 


PART NUMBER 


1517-0000-045 
1522-0101~-007 
1522-0101-007 
1517-0000-045 
1517-0000-045 
1522-5418-303 
1522-5418-303 
1522-5418-304 
1522-5418-304 
1517-0000-045 
1522-0150-006 
1522-0100-006 
1522-0400-006 
1522-0400-006 
1503-01038-008 
1500-0101-905 
1503-0103-008 
1500-0101-905 
P53 OO LOO 2 
1500-0101=905 


RESISTORS (All resistors are 10% unless otherwise noted) 


R201 
R202 
R203 


COILS 


L201 
L202 
L203 
L204 
L205 
L206 


TRANSISTORS 


Q201 
Q202 


RY201 


ACU100A/B 
AASCU100A/B 


10 ohms 1W 
-04 ohms 5W 
-04 ohms 5w 


-l uhy choke RF 

ferrite bead 

el uhy choke RE 

ferrite bead 

-5 sohy ‘choke RF 
-15 uhy choke RE 


MRF 648 
MRF 648 


relay 12V 


bai hey 


4700-0100-045 
4707-0048-043 
4707-0048-043 


1802-0108-008 
2502-0000-001 
1802-0108-008 
2502-0000-001 
180 3~3269-000 
1803=3269-—000 


4804-3269-805 
4804-3269-805 


4500-3269-100 


Range A 
Range B 
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